INTRODUCTION
A fundamental research question in law has been to explain how caselaw develops. Perhaps the most famous formulation of how law works in practice in the past half century is Judge Richard Posner's idea on the efficiency of common law. He suggests that the common law, for which he meant judgemade law, 1 can reach economically efficient outcomes. 2 At its core, Posner's argument was that common-law judicial decisionmaking enjoys a comparative institutional advantage over statutory law because of the evolutionary nature of common law through adjudication and precedent. 3 This common-law process in turn leads to more "efficient" 4 outcomes as good precedents overrule bad precedents. 5 This idea is powerful, so much so that Posner is yearly on the shortlist for potential Nobel Prize recipients for economics. 6 Since the time of the publication of Posner's work on the efficiency of common law, there have been numerous extensions of his idea. 7 Some extensions suggest that the efficiency of common law is a function of litigants looking to reshape legal doctrine. 8 In economic terms, this is a "demand-scholars who claimed that common law was efficient misunderstood the structure of common law. If common law was more efficient, there would have been a noticeable push across most, if not all, doctrines to greater efficiency. This has not been the case. Rather, common law, better understood as a platform, could, under a certain set of parameters, lead to efficient outcomes. 19 Second, this Article's analysis suggests an institutional design contribution that while not every judge thinks about efficiency in decisionmaking, there must be some architectural or governance feature pushing in the direction of efficiency-which exists in some areas of law and not in others. 20 The basis for a better understanding of the circumstances under which the efficiency of common law is possible emerges from the writings of Nobel laureate Jean Tirole 21 and others who study what is commonly referred to as "two-sided" markets or platforms. 22 Professors Rochet and Tirole explain that "many if not most markets with network externalities are characterized by the presence of two distinct sides whose ultimate benefit stems from interacting through a common platform." 23 Such markets are ubiquitous in life, and their importance was recently recognized by the Supreme Court. 24 There are a number of elements to a two-sided market. First, two (or more) sets of agents interact through an intermediary (or platform). Second, each of the actors of each side of the platform make decisions that impact the decisionmaking of the other set(s) of actors on the other sides of the platform. 25 Two-sided markets have existed for thousands of years in "low tech" industries. For example, a shopping bazaar in ancient Rome, Jerusalem, or Beijing connected retailers and end consumers. Similarly, in the play Fidler on the Roof, Yente the matchmaker sets up matches between buyers and sellers for matrimonial services. Other markets for which two-sided markets exist 19 include newspapers, 26 securities, 27 and payment systems. 28 In the online world, some of the well-known "high tech" two-sided platforms include companies like Tinder, Uber, Facebook, and Amazon.
This Article explains two-sided markets, or platforms, generally and applies the modular open-source platform model to law. In doing so, it explores concepts that impact the efficiency of such platforms-platform governance, modularity, and fragmentation. 29 Then, this Article applies the understanding of platforms to a number of areas of law that might be understood as more prone to economic analysis because the issues addressed in law tend to be more "economic," such as torts, bankruptcy, corporations, and patents. 30 In these areas, no combination of platform architecture and modularity has allowed for the development of more efficient legal rules as a general matter. Finally, this Article studies antitrust law as the one area of law that suggests that the efficiency of common law is possible and explores the causal mechanism of necessary conditions that needs to be met. 31 Antitrust law is different than other areas of law because of a singular goal, an architectural governance based on a single federal court (the Supreme Court) with few substantive legislative changes in the past one hundred years, which provide for coherent governance of the platform. This Article concludes by discussing the implications of an efficient platform design for other areas of law.
I. EFFICIENCY OF COMMON LAW
Posner argued that the common-law system created a set of incentives to produce efficient behavior by parties both in formal and informal markets. 32 This was based on an evolutionary approach to law. Under the evolutionary approach, judges could self-correct inefficient rulings with efficient rulings over time. 33 Others built off of Posner's idea of the efficiency of the common law. Professor Rubin set up a model in which an increase in the amount of funds 26 for a particular case makes parties more willing to create doctrinal change because of the long-term value in the shift in doctrine for future potential cases. 34 Rubin's evolutionary theory of how the market shapes efficient rules was that cases with more efficient rules would settle more often than cases of less efficient rules. This would lead to a shift in which litigation would be more likely to overturn inefficient rules. 35 This is a bottom-up formulation of common law. At roughly the same time, Professor Priest argued that the reason for efficiency of the common law was demand based. Priest set up an evolutionary model that was also bottom up in which inefficient legal rules would yield to more efficient rules because there would be more cases in litigation due to the inefficient rules. 36 As such rules became more efficient as a result of litigation, they would no longer be challenged, which would lead to maintenance of the more efficient rules. The more inefficient the rule, the greater the stakes for high-stakes litigants to litigate to a decision to change the rule. 37 Priest's further work in his Priest-Klein model suggests that the party with the greater stake in the litigation is more likely to prevail. 38 This extension would suggest that eventually there would be greater efficiency in common law over time. Professors Cooter and Kornhauser similarly modeled how common law might shift to efficient outcomes even without the assistance of judges. 39 The broader claim of the efficiency of the common law has even taken a macro-level implication, that economic growth and property overall are tied specifically to the use of common law. 40 Such finance work on the efficiency of common law is among the most cited work in the past twenty years. 41 All of these thinkers were only partially correct in their analysis of the efficiency of common law. These approaches only point to the particular mechanism of bottom-up change. They do not address goals of the legal 34 system from a top-down perspective that shapes the bottom-up development of common law. 42 In later work, Posner provided a general analysis of the top-down model of judicial thinking 43 that is different from many of the traditional bottom-up models of how the judiciary changes law. The top-down model is a supplyside model of common-law efficiency, in which judges supply the framework for the efficiency of the common law. Posner argued that in top-down lawmaking, the judge creates a theory about how law works to organize decided cases to make them conform to the theory. 44 There is nothing to suggest that a legislature would not be equally good at creating a top-down singular goal. However, most enabling statutes have vague goals or multiple goals.
Multiple goals play an important role in inefficient outcomes, as nonefficiency concerns impact judges. 45 In such circumstances, when presented with certain multiple goals, cases can come out in ways that are inefficient but meet other goals, such as equitable goals. The design structure based on multiple goals may lead to doctrinal incompatibility and legal uncertainty in decisionmaking.
Multiple goals, and nonefficiency goals in particular, explain many case outcomes. Some argue that law is always political. 46 Under this approach, the idea of the efficiency of common law is nothing other than a highly ideological deregulatory approach to governance. Even the law-and-economics movement, and particularly the public-choice literature, embraces a political economy explanation to law's development. Public choice suggests that common law may be more efficient than statutory-based law because an independent judiciary is better shielded from political pressure than the legislative process. 47 Further, the costs of inefficient statutory rules are spread out more than those of inefficient judicial rulings such that it is harder to change statute than caselaw. 48 42 From the standpoint of goals, it is not clear that a statute is any more or less effective than a judicially created goal.
43 Particularly, he targets the work of Dworkin. See RICHARD A. POSNER, OVERCOMING LAW 175-88 (1995 Though verification is typically difficult for judge-made law in terms of the motivations of judges, we can verify that antitrust law changed in a way that was more efficient as to both substance and procedure based upon a singular economic-welfare-based goal, as Section III.E explores. Even Posner concedes that this is precisely what happened in antitrust with regard to a "consumer welfare" singular goal of antitrust versus the inefficiency of earlier cases with multiple goals. 49 Yet, both Rubin and Priest, both of whom wrote and taught in antitrust, would have trouble arguing that most cases from antitrust's origin to at least the late 1970s exhibited a bottom-up approach that led to efficient outcomes. 50 Indeed, things got much worse in the 1950s and 1960s in antitrust jurisprudence from an efficiency standpoint before they got better. 51 Changing the overall goal of law (judicial architecture) allows for "modular" changes, described below in Section II.B, across a number of related areas of law. This goal change can push to efficiency but equally push to inefficiency. Basic common-law areas like contracts, torts, and property are uneven in the application of economic analysis both within the United States and across other common-law countries. 52 State-level law makes fragmentation of legal results for certain doctrines more likely than if there is not a centralized singular decisionmaker such as federal law and the Supreme Court. 53 This Article argues that efficiency of the common law from this bottomup approach is only possible if there is first a top-down response from a centralized authority that creates a singular standard for a common-law subject (assuming that the structures that produce common law themselves do not change over time). The critical insight is that common law can become more efficient only when there is a singular goal of efficiency. This is a necessary but not sufficient condition. This Article applies the combination of topdown and bottom-up approaches that exist in modular-platform design to identify where the efficiency of common law is possible. 
II. LAW AS A PLATFORM
We first begin with basic questions: What is a two-sided platform and how does it work? A two-sided platform is unlike a traditional market. In a one-sided market, a buyer deals directly with a seller. For example, a law professor may go to the American Airlines website to purchase a ticket from New York to San Francisco. A two-sided market adds value as an intermediary that connects two sides of a market. For example, an online travel website like Kayak or Expedia connects buyers and sellers. The value of the twosided market (or platform) is the ability to make matches across both sides of the market. 54 Two-sided markets are ubiquitous to life, such as with dating apps, stock exchanges, video games, credit cards, social networks, and computer operating systems. Two more in-depth examples illustrate how the platform serves as an intermediary between the two sides of the market that is distinct from a one-sided market.
A two-sided platform may be a newspaper like the New York Times or Wall Street Journal. The platform appeals to both sides of the market. On one side of the market are readers. On the other side are advertisers. 55 Though there may be a subscription fee from readers, the vast majority of profit comes from advertising. That is, the price to one side of the market (readers) is below the cost of acquiring and distributing the newspaper content.
In online markets, the differences between costs across the two sides of the market are even more significant. OpenTable is an online platform that connects patrons to restaurants through a mechanism to book restaurant reservations. 56 Restaurants want greater certainty in terms of how much food to order and how many line chefs and wait staff they need for a particular day and time of day. Patrons want the certainty of reservations so that they do not need to wait for their table to be ready. OpenTable's platform allows this exchange to make both sides better off and indeed the restaurants subsidize the "free" side of the platform (patrons) by offering frequent-eater rewards. 57 Much of the legal and economics academic work on platforms focuses on issues of pricing and competition. 58 two-sided market and an issue that emerges for purposes of understanding the architecture and governance of the judge-made law as a platform-how open the platform is with regard to compatibility and integration.
In a sense, there are two conceptualizations of efficiency-the first relates to Posner's notion of efficiency in terms of the substantive law based on allocative efficiency and the second to optimizing the efficiency of the legal process of the court system itself to produce law. We focus on the first. Figure 1 below identifies how law as a platform works in practice. Common law, as the forum/formal legal system, is a platform that connects parties to adjudicators. This is different from a one-sided legal market such as the direct settling of business disputes of two parties via relational contracts. 59 One can take the analogy of law as a platform even further. There are two types of software platforms-open source and closed. The closed platform purposely reduces compatibility of the operating system. 60 One wellknown example is Apple. Apple has very strong control over the design and manufacture of mobile devices and applications that run on the Apple iOS operating system. For example, a song downloaded on iTunes will not run on a Windows-based player. This may be like certain types of statutory law with significant top-down control over the legal regime. This is not to suggest that a closed platform cannot be efficient. Rather, the focus in this Article is on open-source platforms because common law looks like an open-source platform, and so the emphasis is on understanding the common-law system.
The other type of operating system is an open operating system such as Linux. The platform is open "to the extent that (1) no restrictions are placed on participation in its development, commercialization, or use; and (2) any restrictions-for example, requirements to conform with technical standards or pay licensing fees-are reasonable and non-discriminatory, that is, they are applied uniformly to all potential platform participants." 61 The common-law judge-made-law approach to law resembles an opensource platform. Common-law development allows for experimentation in terms of doctrinal developments. Thus, courts create the possibility of efficiency of the common law much the same way that open platforms encourage greater competition within set parameters of the source code than closed platforms. 62 In this sense, openness of the platform is an important issue in platform design.
To create an open system requires a set of agreements that requires some amount of centralized control but not so much centralized control that it loses the benefits of modularity. To understand law as an open-source modular platform, one must first understand open-source, modularity, and platform architecture and governance, which this Article explores in the next Section.
A. Platform Architecture and Governance
Platform design and governance play important roles in the functioning of the platform. 63 A platform requires overall stability for its design architecture, but enough flexibility for modules to be functional in ways that still allow for variety. 64 A strong platform architecture with a more centralized governance structure is required, as "without some form of strict governance by the [multisided platform], each constituent might fail to take actions or investments that would have positive spillover effects for the [multisided platform] and its other constituents." 65 When the system architecture is badly designed, the system will underperform from the standpoint of efficiency. The shifting horizons of managerial influence now make competition less significant for strategists than collaboration and co-creation . . . . The shift from protecting value inside the firm to creating value outside the firm means that the crucial factor is no longer ownership but opportunity, while the chief tool is no longer dictation but persuasion." (footnote omitted)). Efficiency need not be the only value that is maximized in open source. Indeed, there are a number of papers that suggest that a shared sense of community drives some of the dynamics of open source. 67 However, as a positive matter, an efficient open-source platform bears the closest analogy to common law.
Platform architecture impacts open source, which is akin to common-law development. Open source allows for innovation through allowing users of the platform to add functionality by modifying code so long as the changes to the system work within the standard interface. Professor Arti Rai explains that " [i] n most open-source communities, a small group of individuals (sometimes just one individual) is responsible for distributing an initial set of code or data. The larger community, led at any given time by a core group, then builds upon this code or data." 68 Legal precedent works in much the same way in that particular doctrines will be used and modified by subsequent judges tinkering with the doctrine ostensibly to improve it with centralized control by higher courts.
Open-source development allows developers to augment the work of others freely. 69 Open source creates opportunities for individual programmers to add new functionality to source code and improve the system architecture organically through trial and error. 70 Because open source is widely available and open to public scrutiny, bugs in programming can be discovered more rapidly. 71 The open nature of source code allows for an interested programmer to add new functionality to the code with a related application or other function based on the prior source code. Open source also allows for significant scale. 72 Perhaps 75 This perhaps comes as a surprise given the rather collectivist notions often associated with the opensource movement. 76 Architectural design for platforms bears resemblance to issues of institutional design in law, in which each institutional design is imperfect and yet one needs to have a legal system that works more often than not given various tradeoffs across institutional choices (some of which are independent concerns from the two-sided nature of judge-made law). 77 This is also related to the literature in law on institutional design and to how law evolves based on factors such as initial endowment, path dependency, public-choice concerns, and various shocks to the legal system. 78 Change may be easier for a particular doctrine rather than an entire body of law. In an open-source platform, this change is a function of a modular design of a legal system. Without strong governance, it is difficult to make changes to the platform. That is, changing the overall institutional architecture can be costly. 79 Changing the overall architecture itself is difficult and moves only slowly. This is due to path dependence. 80 In the legal system, path dependence may occur because every incremental change in terms of caselaw development is of low cost. 81 This may be the case even if another overall approach to the law may be superior. 82 
B. Modularity
From the standpoint of platform architecture, a platform provides for core functionality based on the modules that interoperate with the platform and the various interfaces in which the platform operates. A module is an add-on component to the platform that connects to the platform for purposes of functionality. For example, if the platform is the Apple iPhone operating system, a module may be an app. 83 Modularity reduces complexity through a hierarchical decomposition of a system into various components, like breaking out a legal rule or doctrine into its various elements. 84 Each of "[t]he components in a modular system interact with one another through a limited number of standardized interfaces." 85 The strength of modularity is that it allows multiple people to work on different parts of a system simultaneously by dividing up the system into small parts that an individual or group of individuals can work on at one time. 86 This allows for "rapid trial-and-error learning," 87 since a module that does not work can be modified without changing the entire system.
Companies that utilize modular architecture are able to swap out less efficient modular parts for more efficient ones. 88 Put differently, it is much easier to adapt a modular component than an entire platform architecture, and this adaption creates lower costs and greater speed of change. This adaptability allows for increased economic returns based on the division of labor into modular components. 89 89 Tiwana et al., supra note 58, at 678 (noting that breaking down various components "minimizes interdependence among the evolution processes of components of the ecosystem, supporting change and variation, and it also helps cope with complexity"); see also less independently of other modules (although some interactions remain) while they are integrated within the larger system architecture. 90 Open source complements modularity in some ways, as open source requires individuals or groups to divide up various system subparts into workable units for change. 91 Some areas in which modularity may be applied include platform industries as diverse as healthcare, 92 financial services, 93 software, 94 and the internet. 95 There are efficiencies in breaking down products to the modular level. A programmer need only understand the overall design architecture and interactions with adjacent modules to make modular systems easier to implement. 96 Modular design also allows for swapping out different modules at different speeds in parallel with each other. 97 In a legal context, modularity allows for courts to work their way through cases by a broader design rule and for common-law jurisprudence to develop in a particular doctrine without disturbing the rest of the system, so long as the overall architecture (the goal of a particular substantive area of law) is maintained.
Professor Smith has used modularity to describe property law and to explain property law's ability to solve multiparty interactions over the use of resources, 98 while Professor Yoo has used it to describe internet law for areas such as telecommunications network unbundling and network neutrality. 99 This Article makes the claim that common law more generally is modular, based upon a platform architecture that is open source. 
C. Fragmentation
The value of modularity is of holding together the architectural integrity of a platform by ensuring that programmers do not include interconnections that fall outside of the architectural design. 100 Thus, strict control is necessary to enjoy the benefits of the architectural design. Put differently, modularity helps when the various outcomes are compatible with the system architecture. Where they are not compatible, modularity chills product recombinations that would change the overall system architecture. 101 The problem of too much modularity is that if there is not sufficient control regarding the architecture onto each module, the system as a whole will not be efficient. 102 From an efficiency standpoint, the platform architecture needs sufficient control to stimulate innovation in the modules. 103 Without sufficient control, the lack of coordination across modules will create problems of fragmentation. 104 Fragmentation leads to divergent outcomes as processes break down into different parts that are not compatible with each other. From the perspective of an online platform and governance, fragmentation may occur as a result of forking, where there are different versions of software code that can be used. Forking occurs as a result of a governance structure that is not sufficient to prevent separating into different fragments. 105 Typical proprietary firms control their code to prevent forking. In open source, code "forking" leads to situations in which competing developers work on incompatible versions of software. 106 Open source and modularity also may be in tension as a result of fragmentation. 107 The possibility of fragmentation or forking has been a prob-lem in a number of open-source programs. Perhaps the best-known case of forking and fragmentation is found in what is known as the "Unix Wars" of the 1980s and 1990s.
Unix is a well-known operating system, which Professor Timothy Simcoe has described as "one of the most technically and commercially significant operating systems in the history of computing." 108 The origins of Unix were based on an innovation at the former AT&T Bell Laboratories. 109 Because AT&T was operating under a 1956 antitrust consent decree that required it to license its patents, 110 AT&T licensed it to universities on a royalty-free basis but without any promise to fix any bugs. 111 One leader that used Unix at the university level was Bill Joy, who "released the first Berkeley Software Distribution . . . as an add-on to . . . Unix in 1977." 112 With the breakup of AT&T in 1982, AT&T was able to commercialize Unix as System V. 113 Other companies also created their own versions of Unix and as AT&T sought to control Unix, a rival group of companies created the Open Software Foundation.
The end of the 1980s led to forking and fragmentation of commercial applications of Unix as a result. 114 On the commercial side, Unix lost out to Microsoft, and on the open-source side, Unix lost out to Linux. 115 The lack of effective centralized governance meant that when faced with fragmentation and potential forking, there was no mechanism to step in to ensure that the system architecture would remain strong. If the value of modularity and open source was to have as many eyeballs as possible fix potential bugs in the system and make improvements to it, the lack of a singular standard meant that Unix was less efficient than it needed to be to remain the appropriate platform for software developers. 116 Linux, a more modern open-source architecture, solved the problem of forking through a more centralized authority for its governance. We first begin with a basic description of Linux to explain why its governance over open-source material prevented forking. Linux was developed by Linus Torvalds and programmers in the early 1990s. 117 Torvalds had created the "kernel"-the computer code that manages the functions of an operating system 118 -while still in college. 119 The importance of a strong central authority for governance of the architecture is critical to the success of open-source modular design. 120 The governance of Linux is built around Torvalds. 121 He has what has been described as a "benevolent[ ]" centralized system of control over the entire system architecture. 122 Thus, in spite of the possibility that anyone can add to source code, in reality Torvalds (and his lieutenants) approve all changes to the kernel. 123 Modules that do not impact the kernel are allowed by Torvalds. 124 This prevents forking because it creates a common set of design rules for all modules. 125 
III. APPLICATION OF PLATFORM ARCHITECTURE, MODULARITY, AND FRAGMENTATION TO LAW
The literature on platform architecture suggests certain lessons for understanding the efficiency of common law. Multiplicity of goals within substantive areas of law do not allow for sufficient centralization of platform governance of legal doctrine by subject. As a result, the legal system as a platform ends up with a Tiebout model with sorting effects based on different preferences and standards. 126 This is not efficient, as any substantive area of law lacks a unifying top-down goal for predictability and leads to disparate, and inefficient, outcomes. This insight alone does not require a twosided market analysis. However, understanding law as a two-sided market explains the open-source-like nature of law with a centralized authority governance structure and modular design.
Fragmentation of the open-source nature of law is going to be more likely when there are multiple decisionmakers in terms of top-down decision- making, akin to Unix. In law, state law and state courts are more likely to lead to fragmentation of doctrinal outcomes than federal law. Even codebased law is not merely a cut-and-paste as it evolves via judicial interpretation. State courts might interpret the same statute differently and create variation, or a local court might ignore the statute. 127 In most of federal law, the Supreme Court is the ultimate decisionmaker as to doctrinal development.
Procedural rules intersect with substantive areas of law in significant ways, making efficiency of common law more or less likely based on the weeding out of nonmeritorious cases from the litigation pipeline. Because courts see only a fraction of total disputes, there are limits to the types of cases that judges would see to explicitly create a more efficient legal system. 128 Similarly, judicial path dependence and asymmetric litigant stakes create dynamic processes of case selection that may lead to doctrinal shifts. 129 This Article notes this procedural dynamic but focuses Sections III.A-E on particular doctrinal areas of law based on substantive areas.
The next Sections of this Article provide a set of examples across a number of areas of law that demonstrate the importance of both the centralized governance with a singular goal (which requires not merely consensus in law, but some level of academic consensus on the goal) and the importance of modular design that does not permit fragmentation. Without both the opensource modular design and centralized authority, any gains of modularity are erased by significant fragmentation. This prevents the efficiency of common law and explains why most areas of judge-made law overall have not become more efficient. 130 127 Fragmentation itself is not all bad. Federalism arguments suggest the idea of states as laboratories for experimentation, so we might worry about inefficient lock-in. However, the ability to swap out bad doctrine for good doctrine limits inefficient lock-in, as the efficiency of common law theorists argue. This Article provides an informal rank ordering based on how strongly the legal architecture of a given substantive area of law pushes in the direction of efficiency. At the top would be antitrust, with a centralized decisionmaker and an academic and judicial appreciation of how antitrust rules affect consumer welfare (a form of efficiency). Next, perhaps, would be corporate law, with very important decisionmakers in the Delaware legislature and Chancery and Delaware Supreme courts, and a focus on maximization of shareholder value. At the bottom would be torts, where there are fifty decisionmakers who appear to focus on questions of ex post fairness as much as they do on efficiency.
A. Tort Law
Tort is a common law that is decided primarily at the state level. Because there are fifty different state supreme courts (fifty different system architectures), fragmentation is possible across each of the fifty systems. This fragmentation occurs in practice, as Restatements have not solved the issue of fragmentation, 131 nor is there a singular goal for tort policy. 132 Ideological divergence in legal scholarship also makes orientation to a singular goal difficult. In torts, rights-based approaches vie with economicbased approaches in scholarship. 133 Without a clear vision as to what approach law should take as a policy matter as the centralizing feature to governance of law, modular design has competing goals for judges to utilize when framing their decisions. These competing goals lead to inefficient modular solutions because competing governance structures based on different goals make convergence toward more efficient law more difficult.
In spite of normative work to try to shape tort law to a more economic approach by law-and-economics scholars, 134 a recent article by Professor Noah surveys a series of basic issues including: parental negligence, prenatal injury claims, contributory negligence defense, waivers of liability, negligent entrustment claims, dram shop liability, and landowner duties to trespassers (among others). 135 He finds often that there are more than two approaches to such questions among state courts in the United States. 136 Other work suggests that at times courts within a state may take internally inconsistent positions, 137 only adding to the forking problem.
B. Bankruptcy Law
Unlike common-law systems, statutes do not have a discrete evolutionary aspect to them. As a result, they are not bound by stare decisis and there can be significant shifts in statutory treatment. However, the cost of changing a statute, rather than not changing based on a new legislature's preference, may be costly. 138 Bankruptcy law is primarily federal once a debtor or creditor seeks bankruptcy relief. This idea was enshrined originally in the Constitution. 139 Though the bankruptcy code has made certain important changes to particular statutory provisions and caselaw development, core elements remain because of the cost of completely revamping the bankruptcy system.
Within bankruptcy law there are multiple goals. The basis for the competing goals comes from the code itself. In bankruptcy, there are two potential competing goals-protection of labor and efficiency. The legislative history reflects this duality. In 1977, the House Judiciary Committee wrote in its report on Chapter 11 that:
The purpose of a business reorganization case . . . is to restructure a business's finances so that it may continue to operate, provide its employees with jobs, pay its creditors, and produce a return for its stockholders. . . . It is more economically efficient to reorganize than to liquidate, because it preserves jobs and assets. 140 nomic analysis for tort law); see also The misuse of resources for creditors and protection of jobs are potentially different goals. 141 This language, which promotes both jobs and assets, has been noted by the Supreme Court to offer support for the proposition that "[t]he fundamental purpose of reorganization is to prevent a debtor from going into liquidation, with an attendant loss of jobs and possible misuse of economic resources." 142 In this sense the goals remain muddled.
There is also divergence within academic thought. The traditional lawand-economics approach to bankruptcy, offered by Professor Baird suggests that bankruptcy has a singular efficiency goal, that of maximizing the return to creditors. 143 This literature has long rejected that reorganization should be promoted for its own sake. 144 The usual efficiency focus in the literature is minimizing the cost of credit.
There is an alternative approach to the traditional law-and-economics approach. Senator (and former professor) Warren argues that the bankruptcy system must engage with broader distributive concerns. 145 For her, on a more macro level, employment should be preserved when bankruptcy is a more effective tool to maintain jobs than government support in cases of unemployment. 146 Recent work by Professor Liscow suggests that microefficiency matters, but that at a more macro level, employment should be preserved when bankruptcy is a more effective tool to maintain jobs than government support in cases of unemployment. 147 Without a consistent academic approach that dominates the discourse, judges can pick and choose approaches to shape how they view bankruptcy law.
In bankruptcy caselaw and statute, a number of inefficient aspects of the code have been reduced or eliminated since 1978, such as emergency orders 148 or debt collection solutions. 149 This is not to suggest that in other cases, bankruptcy law has not remained inefficient. 150 These include, among others, the ipso facto clauses regarding excusing the solvent party from a contract where the other contracting party becomes insolvent. 151 Bankruptcy law teaches that even when there are specialized courts, particular contexts-such as bankruptcies of large financial institutions-may present a different set of facts for which the specific bankruptcy adjudicator may have less competence than might otherwise be required. 152 This concern goes to the institutional competencies even of specialized courts.
Overall, the example of bankruptcy law suggests that the lack of a singular economic goal-and a lack of academic consensus as to how to reach goals-limits the ability to create a more efficient system as a matter of architectural governance. These factors prevent the benefits of modularity to swap out inefficient doctrines for more efficient ones and explain uneven outcomes in terms of efficiency in bankruptcy law.
C. Corporate Law
Corporate law is largely common law created at the state level. The basic divide is between the Delaware General Corporation Law (DGCL) and statutes based on the Model Business Corporation Act (MBCA). 153 Delaware also has a chancery court that has developed specialization in corporate law and corporate governance matters. 154 Members of the Delaware Supreme Court, such as Chief Justice Strine, have served in the chancery court and are familiar, on appeal, with many corporate law issues. 155 Whether or not such specialization in Delaware business law leads to higher 156 or lower quality 157 remains an open question.
Wealth maximization is the framing for efficiency in the corporate law context. Both DGCL and MBCA are silent on this issue as far as explicit statutory provisions are concerned. Both contain only provisions stating that the corporation may pursue any lawful purpose. 158 Further, most corporate charters track the statute and make no reference to profit maximization. 159 The silence of DGCL and MBCA (as to specific statutory provisions) is distinguished from American Law Institute (ALI) Principles of Corporate Governance. Section 2.01 provides: "[A] corporation . . . should have as its objective the conduct of business activities with a view to enhancing corporate profit and shareholder gain." 160 However, none of these provisions explicitly mandate maximization of profit. From an efficiency perspective, it would be wealth maximization that would lead to more efficient outcomes rather than wealth enhancement. 161 In caselaw and academic circles, wealth maximization follows from the idea of shareholder primacy. Yet, what is meant by shareholder primacy (and if it should be the goal) remains somewhat contested in legal academic circles. 162 Further, even within shareholder primacy, the meaning of shareholder value remains contested. While Professors Hansmann and Kraakman famously declared in 2001 that " [t] here is no longer any serious competitor to the view that corporate law should principally strive to increase long-term shareholder value," 163 in fact, academic scholarship has been contentious as to short-term versus long-term shareholder value in more recent years. 164 Caselaw generally favors long-term over short-term value. For example, in Gantler v. Stephens, the Supreme Court of Delaware recognized that "enhancing the corporation's long term share value" is a "distinctively corporate concern[ ]." 165 In other cases, the duty to long-term shareholders is not as clear. In Air Products & Chemicals v. Airgas, the Court of Chancery of Delaware described that "[d]irectors of a corporation still owe fiduciary duties to all stockholders-this undoubtedly includes short-term as well as long-term holders." 166 Perhaps the best case for short-termism is Revlon v. MacAndrews & Forbes Holdings, Inc. 167 itself, where getting the best price is indeed what a board is required to do, 168 even though further cases provide wiggle room as to what exactly a board must do to ensure that it gets the best price.
On fundamental questions of system architecture, the shift to shareholder primacy and to an economic approach as a matter of law has been pronounced in the past thirty years in Delaware. Undertaking an analysis of the use of shareholder-centric concepts in caselaw, Professor Rhee finds an explosion of cases that focus in the area, starting with the 1980s and the Revlon decision. 169 He notes the spread of such discussion beyond the Revlon context for change-of-control transactions to other doctrines (such as corporate charters, shareholder voting rights, derivative suits, and shareholder inspection rights), 170 such that shareholder wealth maximization has been discussed in eighty-eight Revlon cases and fifty-one non-Revlon cases by Delaware courts to date. 171 He concludes that though the courts are not always clear as to the goal, the basis for Delaware law is director primacy. 172 What his study makes clear is that over time, the basis for decisions with such language of director primacy and wealth maximization have been recognized as a positive matter, and as the organizing framework for Delaware corporate law across a number of doctrines. 173 There has not been as pronounced a shift in cases under the MBCA jurisdictions to wealth maximization, no doubt in part because with so many MBCA states, it is more difficult for the norm to crystalize as law under so many different state laws, as contrasted to Delaware, with its specialized Court of Chancery.
Overall, though corporate law has some elements that push towards greater efficiency of common law, a number of problems remain. One is endogeneity. Courts respond to federal-level changes in corporate governance, as Sarbanes-Oxley, Dodd-Frank, and other legislative intervention (and the fear thereof) shape court decisions where Delaware may become more aggressive because of the shadow of federal encroachment into corporate governance. Second, there is fragmentation as between different courts across jurisdictions. MBCA courts are more likely to have indeterminate goals and results. This is not surprising given that there are many such courts and fragmentation is more likely as a result. In Delaware, it is increasingly clear in the caselaw that firms are run for shareholders and profit maximization is the norm. 174 Fragmentation is less of a problem in corporate law since so many public companies have migrated to Delaware-but even there, case outcomes are at times about positioning Delaware vis-à-vis other states, rather than efficient outcome of cases. 175 Further, even in Delaware while shareholder wealth maximization has taken hold not merely as a norm, but potentially as law, the exact idea of whose wealth is being maximized (shortterm versus long-term shareholders) remains an open question both within the academic literature and caselaw. 176 Thus, efficiency of common law in corporate law remains somewhat elusive as there is both lack of a singular goal for architectural governance of the system and fragmentation across multiple state courts.
D. Patent Law
In patent law, there are specialized courts and the applicable law is federal. This specialization leads to more or less exclusive jurisdiction over the initial appeal of patent cases. 177 Starting in 1982, the Federal Circuit has been granted the authority to hear all appeals from district courts for cases "arising under[ ] any Act of Congress relating to patents." 178 Further, Con-gress granted the Federal Circuit exclusive jurisdiction for appeals that arise from the decisions of the Patent Trial and Appeal Board of the U.S. Patent and Trademark Office 179 and from the U.S. International Trade Commission. 180 This subject-matter mandate provides the Federal Circuit with a near monopoly on patent-related appeals with only occasional intervention by the Supreme Court. 181 Though patent law focuses on promotion of innovation, what exactly that means and how strong the patent right should be remains contested in the academic literature. 182 In practice, there are two rival architectures for the setup of patent law. One is the Federal Circuit and the other is the Supreme Court. For the early part of the Federal Circuit's existence-when the Supreme Court did not regularly take patent cases-the Federal Circuit was held as "the de facto supreme court of patents." 183 The Supreme Court has become more active in patent cases, no longer ceding such cases solely to the authority of the Federal Circuit. 184 However, in terms of architecture, both the Federal Circuit and Supreme Court continue to battle as to how to shape the contours of patent law. 185 As a normative matter, some view the decisionmaking by the Federal Circuit as misguided. 186 Professors Nard and Duffy suggest that it is centralization of intellectual property in the Federal Circuit that has led to problems with innovation policy in the courts. 187 The goals of patent law beyond encouraging innovation remain somewhat unclear as well. On economic questions, the Supreme Court and Federal Circuit are sometimes at odds. For example, Professors Lemley and McKenna view patent exhaustion and first-sale doctrines in a procompetitive light, noting that their doctrinal value is that they are a "powerful tool for reducing the market power of an IP owner." 188 However, the economic basis of such claims of efficiency in patent law are disputed by those who take a strong IP stance, such as Professor Epstein, who argues that these doctrines are an attack on the "alienability of intellectual property licenses." 189 Others argue for a more economic-based approach based on importing an antitruststyle-efficiency framework. 190 The analytical framework used is not always clear, even in Supreme Court cases. 191 In more recent years, the Supreme Court has been more active in patent cases. 192 Professor Gugliuzza, however, suggests that most foundational patent-law issues (e.g., novelty, disclosure, nonobviousness, and patent eligibility) have not been addressed much by the recent activity of the Supreme Court. 193 Instead, recent Supreme Court cases have fallen into one of three categories: first, issues that arise in federal cases more generally, such as jurisdiction, procedure, and remedies; second, issues that present questions that could potentially harmonize patent law with other areas of substantive law; and third, cases involving discrete provisions of patent law. 194 Gugliuzza suggests, "The typical setup of a Supreme Court patent case is that the Court overturns a rigid Federal Circuit rule that appears inconsistent with doctrine in another area of the law or with clear statutory language. The Court then replaces that rule with a more context-sensitive standard." 195 Patent law is federal law, and so the possibility of fragmentation is lower than for a state common-law area such as torts. However, with two courts battling to shape patent law (the Federal Circuit hears lots of cases while the Supreme Court only intervenes occasionally), 196 patent law lacks a coherent singular goal in its architecture to lead to efficient outcomes generally. The particular economic approach often remains unclear. 197 Further, Congress has intervened in patent law in significant ways. The America Invents Act made important changes such as to shift patent rights from a first-to-invent to the first-to-file regime among other changes. 198 These statutory interventions changed the trajectory of the efficiency of common law.
E. Antitrust Law

Antitrust as Common Law
Antitrust is primarily federal law. However, antitrust common law functions somewhat differently than other fields. It is antitrust's enabling legislation that allows for common-law-like development. 199 Professor Hovenkamp explains that common law in the antitrust context typically "refers to the power of the courts to devise specific rules that interpret a broadly worded statute. The phrase is not generally used to suggest that federal antitrust law today follows the common law of restraints on trade." 200 In practice, statutes such as the Sherman Act enjoy a certain rank akin to a constitutional common law. 201 The This framework changes how the Supreme Court views antitrust jurisprudence. Traditional stare decisis typically means that the Supreme Court is reluctant to overrule its precedent. 204 Antitrust works differently.
Unlike other areas of law, economic advances shape the rethinking of antitrust rules. Since the 1970s, the Supreme Court has stepped in to revise antitrust law based on the current understanding of economics to narrow or overrule precedents. 205 As such, stare decisis does not have the same meaning in antitrust as it does in other fields.
The view that antitrust should be less beholden to precedent than other fields because of the centrality of economic analysis has been identified by the Supreme Court. For example, in State Oil Co. v . Khan the Court explained:
[T]he general presumption that legislative changes should be left to Congress has less force with respect to the Sherman Act in light of the accepted view that Congress "expected the courts to give shape to the statute's broad mandate by drawing on common-law tradition." . . . This view of antitrust as a variation of common law has taken hold even in the most recent cases.
The fundamental shift, which this Section will explore in greater detail, is an explicit recognition by the Supreme Court of a common-law approach to antitrust based in economic analysis. As the Court stated most recently in 2015 in Kimble v. Marvel Entertainment, "We have therefore felt relatively free to revise our legal analysis as economic understanding evolves and . . . to reverse antitrust precedents that misperceived a practice's competitive consequences." 207 This explicit emphasis of economic analysis in antitrust common law makes it unique among major substantive areas of law that fit within the two-sided market modular design for efficient outcomes. Unlike corporate law and patent law, there has not been a significant statutory reworking of antitrust since 1950, even as caselaw has shifted significantly since that time. 208 This allows for an efficiency of common law to develop under certain conditions based on economic consensus in antitrust.
Antitrust and Goals
In its pre-1970s antitrust jurisprudence, the Supreme Court offered multiple goals for antitrust. This included the protection of small businesses and inefficient competitors. 209 Some of the most famous formulations of noneconomic goals include statements such as Trans-Missouri's regarding "small dealers and worthy men whose lives had been spent [in a business setting]," 210 Alcoa's "one of [antitrust's] purposes was to perpetuate and preserve, for its own sake and in spite of possible cost, an organization of industry in small units which can effectively compete with each other," 211 and Brown Shoe's "we cannot fail to recognize Congress' desire to promote competition through the protection of viable, small, locally owned businesses. Congress appreciated that occasional higher costs and prices might result from the maintenance of fragmented industries and markets." 212 As a result, until the late 1970s, by today's standards, the Supreme Court and lower courts often got antitrust cases wrong as a matter of economic analysis. Professor Turner termed the jurisprudence of the 1950s and 1960s as antitrust's "inhospitality tradition." 213 Inhospitality meant that that judges created inefficient doctrine in a number of areas: competitor effects were taken into account in mergers, 214 merger efficiencies were ignored if not considered outright unlawful, 215 vertical price and nonprice restraints were per se illegal, 216 unilateral refusals to deal were significantly limited, 217 intellectual property was not respected and subject to the Antitrust Division's "nine no-nos" of patent licensing, 218 horizontal restraints were unnecessarily applied when there might be procompetitive justification, 219 and rules against efficient price discrimination were aggressively enforced. 220 These case outcomes based upon noneconomic goals are not part of modern antitrust. 221 Areas of antitrust that were economically unsound and created under a common-law approach suggest that antitrust law was inefficient and that the thinking was not causally based on an economic effects-based approach. Antitrust, the area most economic in its approach, is the prime example of the limitations on traditional thinking of the efficiency of common law.
It cannot be that the same judges that for two generations created inefficient rules simply woke up one day and decided to switch to efficient rules based on repeat litigants pushing caselaw from the bottom up. How then can one explain that inefficient antitrust rulings increased rather than decreased in the 1950s and 1960s if in fact common law was efficient? 222 Traditional theories of the efficiency of common law suggest just thatthe economic analysis should have led to more efficient outcomes. Professor Priest even claims that efficient rules will develop even when the judiciary shows hostility to efficient outcomes. 223 Certainly, antitrust jurisprudential history does not bear this out. Rather, the Supreme Court needed to act as a centralizing authority to credit the importance-indeed, sole importanceof some version of economic efficiency in antitrust common law (top-down platform architecture) to affect change toward more efficient outcomes in doctrines (bottom-up modular design) starting in the late 1970s.
Doctrinal Shift
The watershed case in antitrust that signaled the system-wide shift to greater economic analysis was Continental T.V., Inc. v. GTE Sylvania Inc. 224 In Sylvania, the Court moved territorial nonprice restrictions from per se illegality to a rule-of-reason standard. 225 Sylvania was a paradigm shift because of the explicit language that economics should guide which standard to use. The Court explained that:
Such [nonprice] restrictions, in varying forms, are widely used in our free market economy. As indicated above, there is substantial scholarly and judicial authority supporting their economic utility. . . . [W]e do make clear that departure from the rule-of-reason standard must be based upon demonstrable economic effect rather than . . . formalistic line drawing. 226 Posner correctly noted that the logic of Sylvania, if applied across all antitrust vertical restraints, would be sweeping. 227 As a positive matter, Posner was correct-in nearly every substantive area, vertical restraints have been transformed from per se illegality to one of rule of reason based on a presumption that economic effects of potential efficiencies may outweigh anticompetitive concerns. 228 This included a number of particular doctrines, such as mini-mum resale price maintenance, 229 maximum resale price maintenance, 230 and Robinson-Patman primary-231 and secondary-line cases. 232 In Reiter, decided two years after Sylvania, the Court cemented its reliance on efficiency as the basis for antitrust jurisprudence. 233 It explained that the congressional "floor debates . . . suggest that Congress designed the Sherman Act as a 'consumer welfare prescription.' " 234 Similarly, Board of Regents discussed that " [a] restraint that has the effect of reducing the importance of consumer preference in setting price and output is not consistent with this fundamental goal of antitrust law." 235 Where the economic models and academic discourse have some amount of consensus, the caselaw has moved in the direction of the economic consensus for modular change to overturn established doctrines. 236 Where there remains some conflict as to the appropriate economic tests, such as in discounts, antitrust has not created an effective approach that the Supreme Court has recognized. 237 Procedural rules likewise have changed in antitrust to comport with a more economic-based approach such that the procedural screens have been tightened to prevent many nonmeritorious cases from being heard by judges on the substance. 238 While these practices pose some anticompetitive risk (which would lead to inefficient outcomes), the rule of reason opens up these general theories to fact-specific inquiry in cases to address the potential benefits and harms of certain conduct. This allows for antitrust to evolve the substantive law in particular doctrines based upon new knowledge so that theory which aligns with the dominant intellectual system will be more likely to be accepted. 239 This approximates modular design based on a Linux-like open-source centralized governance structure.
In practice, the singular goal of efficiency has dealt with questions of equity in antitrust (such as income redistribution or job creation) since 1977 by explicitly not dealing directly with these issues. 240 Sometimes there is overlap in antitrust of this larger view of "macro efficiency," but other times it is in tension. In the traditional case, equity can be served when antitrust battles against price-fixing cartels such as for school milk, which is provided to students from low-income families. 241 In such a case, a price-fixing cartel that illegally raises the price of milk above the competitive level also hurts low-income consumers disproportionately. However, one can imagine a situation in which the victims of the price fixing are wealthy, such as the pricefixing cartel between Christie's and Sotheby's. 242 In that case, the enforcement against the cartel creates increased economic inequality by favoring the wealthy. Overall, an economic-based approach removed the political discretion of multiple goals. 243 Antitrust has expressly abandoned equity concerns as part of its analysis for an application of economic analysis.
Academic Shift
Academic debates as to antitrust's goals shaped the move in the courts to a singular efficiency-based view. The justification for the singular goal was made on both economic grounds as well as legal process grounds in the academic literature. This was the major contribution of Bork, who explained that antitrust needed a clear goal. 244 This goal was efficiency.
school scholars generally identified explanations of procompetitive behavior where the prior characterization for this practice had been monopolistic. 252 "Chicago school" has become a shorthand for economic analysis in antitrust law even when the analysis was not based on what might be thought of as actual Chicago school, but as a basis of a broader economic analysis. 253 Harvard school antitrust brought greater administrability to the "Chicago" enterprise. 254 By administrability, one means the administrability of the legal rules of antitrust by its institutions. 255 This Article suggests that antitrust administrability created a greater functionality to the system architecture by making it easier to switch out doctrinal modules that were less efficient for more efficient ones. The overwhelming academic literature has supported some form of efficiency as the goal of antitrust since that time. 256 Between courts and academic literature, the singular efficiency goal of antitrust is not questioned. 257 This singular goal created an architectural governance shift not to merely a singular goal, but to an entire system of an error-cost framework for antitrust that provides the broader architecture that shapes the overall design, changing each of the modules from per se analysis to the rule of reason. 258 Antitrust, once in the mode of consumer-welfare maximization, has been evolutionary. 259 In practice, antitrust's welfare goal is "efficiency" based in a very narrow sense. It is a simplistic approximation of the optimization of output. 260 That is, often low prices act as a proxy for a competitive market, and so that behavior tends to lead to lower prices long term. 261 This approach has limits particularly for nonprice competition, where courts sometimes have struggled to address quality competition, 262 although nonprice competition has been a hallmark of antitrust analysis for more than a century. 263 However, in spite of the weaknesses of the current approach, it is easier to administer than alternative tests. 264 
Robinson-Patman
The Robinson-Patman Act provides the best example of how antitrust court-based law has moved toward greater doctrinal efficiency. There was no goal other than inefficiency in the Act's enabling legislation. During the modern era of an efficiency-goal-based antitrust, Robinson-Patman has been reformulated doctrinally over time to embrace efficiency, even as the law itself has not been expressly overruled.
The origin of the Robinson-Patman Act 265 was based on protection of small retailers from larger, more efficient competitors (large buyers). 266 Originally titled the "Wholesale Grocer's Protection Act," 267 there were no multiple purposes to the Act akin to the Sherman Act, such that one could reasonably claim any sort of efficiency basis for Robinson-Patman. As the Supreme Court noted:
The legislative history of the Robinson-Patman Act makes it abundantly clear that Congress considered it to be an evil that a large buyer could secure a competitive advantage over a small buyer solely because of the large buyer's quantity purchasing ability. The Robinson-Patman Act was passed to deprive a large buyer of such advantages . . . . 268 6. Antitrust as Common-Law Efficient Modular Open-Source Platform Antitrust did not become more predictable in a way that, from an economic perspective, improved outcomes based on an efficiency framework merely because it was part of a legal platform. Rather, antitrust became more efficient, and other fields of law did not. Antitrust figured out the right formula for success-design rules and a platform architecture that allowed for a singular goal to develop and to replace doctrines that did not fit within these design rules one at a time through modularity that did not suffer from fragmentation.
Robinson-Patman cases and scholarship reflect this transformation even in the case where the underlying statute was entirely inefficient. Over time, cases shifted to more efficient outcomes as caselaw changed to reflect economic thinking based on a Supreme Court that had a singular goal of efficiency that explicitly read in efficiency arguments, even when not required to do so. 285 
CONCLUSION
This Article explains the limits of the traditional approach to the efficiency-of-common-law hypothesis. It also reframes where such efficiency is possible as a two-sided open-source modular platform. It is under this framework that antitrust stands out across areas of law as the one area of doctrine in which the efficiency of common law occurred. This unique outcome was a result of antitrust's singular economic-based goal (based on federal law) working in tandem with (more or less) academic consensus that the singular goal should serve as the basis for antitrust law across antitrust's various doctrines.
For law to become more efficient in other substantive areas of judgemade law, courts must recognize a singular economic goal where the economics are not in dispute and where there is no legislative pushback to a singular economic-based goal. Traditional state-level common-law subjects are not ripe for a transformation based on the efficiency of common law because of fragmentation and multiple goals. Certain other areas of federal regulation are potentially ripe for a shift to an efficiency-of-common-law approach, but the Supreme Court has to be careful in pushing back against doctrines that it expressly overturns, rather than limits, because of legislative or administrative pushback.
Whether or not economic analysis should be the normative basis for all of common law is beyond the scope for this Article. However, as a framing mechanism, understanding the two-sided nature of legal markets-that is open source and modular-explains why judge-made law as a positive matter
